Role of Oxidized Protein Repair in Human Skeletal Muscle.
There is now increasing evidence that reactive oxygen species (ROS) are signalling molecules that regulate growth, differentiation, proliferation and apoptosis, at least in physiological concentration. However, when ROS levels overcome the capacity of cellular antioxidant systems, they damage cellular components such as nucleic acids, lipids and in particular proteins, inflicting alterations to cell structure and function. Oxidation of sulfur-containing aminoacids, like cysteine and methionine, within proteins, can be repaired by specific enzymatic systems. Indeed methionine sulfoxide is catalytically reduced back to methionine by the methionine sulfoxide reductase (Msr) system. We showed that this Msr system is involved in cellular protection against oxidative stress by preventing apoptosis and limiting irreversible protein oxidative damage. Furthermore, it has been demonstrated that the Msr system is no longer efficient during ageing and senescence as well as that Msr modulates longevity in animal models. In this work we analysed Msr expression in human skeletal muscle. We showed, using both primary and immortalized skeletal muscle cell lines, that the expression of the Msr system increases during differentiation, suggesting a role of this antioxidant system on myofibres formation. Since myoblasts senescence associated with less differentiation capacity and an abnormal production of ROS have been observed in some muscular dystrophies, we wondered about the state of the Msr system in late-onset myopathies, such as oculopharyngeal muscular dystrophy (OPMD). In OPMD we confirmed, at the transcription level, an increased expression of Msr with differentiation, both on immortalized and primary cell cultures, similarly to what we observed on control cell lines. Our aim is to characterize for the first time the role of a major oxidized protein repair system (Msr) in human skeletal muscle homeostasis and, in particular, in myotubes protection during oxidative stress conditions.